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(57) Abstract 

The invention relates to a method and apparatus in the transfer of a web (W) from a press section (P) to a dryer section (K) in a 
paper machine/board machine. In the method, the web (W) is passed in the press section through one or more dewatering press nips (Ni, 
N2...) thereof. The web (W) is transferred as a closed draw from die last press (Pm; Pw) of the press section (P) to the dryer section (K). 
A transfer belt (Hioo; H200; H300) is employed in die transfer of die web (W). In diat connecdon. in the last press (Pni; Piv) before die 
diyer sccdon (K), the web (W) is transfeired from a smooth roll of die press direcriy onto die face of die transfer belt (Hioo; H200; H300). 
In diis connection, while adhering to die face of die transfer belt (Hioo; H200; Haoo), die web (W) is transfeired as a closed draw from die 
press section (P) to die diyer section (K) favourably widiout any separate blowings or odier auxiliaiy means. 
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METHOD AND EQUIPMENT IN THE TRANSFER OF A WEB FROM THE PRESS SECTION OF A PAPER/BOARD 
MACHINE TO TOE DRYER SECTION 

5 

The invention relates to a press section of a paper machine or a board machine 
which comprises several successive press zones, a paper web being transferred as a 
10 closed draw to the first press zone of said zones from a forming wire of the paper 
machine, the paper web to be pressed being transferred as a supported and closed 
draw between the different zones of said press section, and the paper web being 
transferred as a closed draw after the last press zone of said press zones by means 
of a special transfer beU to a dryer section of the paper machine. 

15 

With regard to the prior art, we refer to the following publications: US-4483745, FI- 
(Bh81854, FI-916026, US'5178732 andFI-905798. A transfer belt that is preferably 
of the type described, for example, in US Patent 5,298,124 is used in the transfer of 
the web (W) in the application in accordance with our invention. 

20 

Dewatering by means of pressing is in terms of energy economy preferable to 
dewatering by evaporation. For this reason, attempts should be made to remove a 
maxunum proportion of water from a paper web by pressmg in order that the pro- 
portion of the water amount that must be removed by evaporation might be made as 

25 low as possible. The increased speeds of paper and board machines, however, 
present new, so far unsolved problems expressly in the dewatering that takes place 
by pressing, because the press impulse cannot be increased sufficiently by the means 
known in prior art, above all because, at high speeds, the nip times remain unduly 
short and, on the other hand, the peak pressure of compression cannot be increased 

30 beyond a certain limit without destroying the structure of the web. On some paper 
grades, high linear loads of the press also have an adverse effect on the quality of 
paper. 
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Further drawbacks of the prior-art wire and press sections include the requirement 
of suction energy of the suction rolls commonly employed in them as well as the 
noise problems arising from the suction rolls. Furthermore, the suction rolls with 
their perforated mantles, internal suction boxes, wearing seals and other suction 
5 systems are components that are expensive and require repeated servicing and con- 
sume a lot of energy. 

A significant drawback of the press felts used m prior-art press sections is the effect 
of rewetting of the web and a tendency to be contaminated because, especially in the 
10 case where said press felts pass through a high-pressure nip or nips, dirt particles 
tend to adhere and stick to the press fabrics, and therefore the operation of the press 
fabrics is disturbed, and to keep them clean requires efficient conditioning devices, 
which consume a considerable amount of energy. 

15 Moreover, in high-pressure press nips, prior-art porous press felts are subjected to 
intensive wear and stress so that the felts have to be replaced relatively often, which 
causes a considerable increase in costs. 

With a view to avoiding the above-mentioned problems, the method in accordance 
20 with the invention is mainly characterized in that a web W is caused to adhere to the 
outer face of a substantially water-non-receiving transfer belt and transferred from 
a press directly to a dryer section, and that the web is passed on the face of the 
transfer belt into connection with a wire and/or a roll in the dryer section, in which 
connection the transfer of the web W takes place as a closed draw. 

25 

The press section in accordance with the invention includes a transfer belt loop 
which is substantially water non-receiving and has an outer face capable of adhesion 
to the paper web. 

30 The transfer belt in accordance with the invention withstands better also intensive 
cleaning, for example, by high-pressure water jets or doctors. 


98/45534 



PCT/FI98/00288 


The method and the apparatus concept in accordance with the invention make it 
possible for the surfaces of the paper or board that is being manufactured to achieve 
smoothness properties which are better than before, which is based, for its part, on 
the use of a relatively smooth-faced transfer belt applied and arranged in accordance 
with the invention at a suitable process stage. 


The method and the apparatus arrangement in accordance with the mvention are 
characterized by what is stated in die claims. 

10 In the following, the invention will be described in detail with reference to some 
embodiment examples illustrated in the figures of the accompanying drawing, to the 
details of which the invention is, however, by no means narrowly confined. 

Fig. 1 shows a first advantageous embodiment of the invention m which a transfer 
15 belt is used in connection with a third press for transferring a web from a smooth 
roll of the press on the face of the transfer belt directly to a first drying group of a 
dryer section. Pressing the transfer belt by means of a roll against the smooth roll 
ensures the transfer of the web onto the face of the transfer belt. 

20 Fig. 2 shows an embodiment of the invention which corresponds to the embodiment 
of Fig. 1 in other respects but which, before first, second and third presses of a 
press section, comprises a separate pre-press in front of the first press. The transfer 
of the web on the face of the transfer belt, while it adheres to the lower side of the 
transfer belt, also takes place in this embodiment from a smooth centre roll of the 

25 press directly onto a first roll in a dryer section, which roll in the embodiment of the 
figure is a smaller-diameter drymg cylinder. 


Fig. 3 shows an embodiment of the invention in which the web is passed in a press 
section in a conventional way out of connection with first, second and third presses 
30 to a fourth press, into whose connection a transfer beh in accordance with the 
invention is passed, the transfer belt being placed into connection with a smooth 
upper roll of the fourth press such that the web is transferred in connection with the 
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upper roll of the fourth press onto the transfer belt and with it directly into connec- 
tion with of a dryer section. In this embodiment, the wrap angle and tension of the 
belt against the smooth roll facilitate the transfer of the web W onto the transfer beh. 


5 Fig. 4 shows an embodiment in which the web is passed from a wire H^q into 
connection with a so-called pick-up felt. 

Fig. 1 shows a first advantageous embodiment of the invention in which a transfer 
belt Hjoo has replaced a conventional transfer fabric, such as, a wire and a felt. It 
10 is fitted in connection with a third press Pm of a press section P in a paper 
machine/board machine. 


A significant drawback of the press felts employed in prior-art press sections is the 
effect of rewetting of the web and a tendency to be contaminated. The transfer beh 

15 Hjoo and Hjoq (Fig. 3) in accordance with the invention is substantially water non- 
receiving, impervious to air, smooth and, in its outer face, capable of adhering to a 
paper web. This means that the paper web can be caused to adhere to the outer face 
of a transfer beh loop without rewetting of the web. On the transfer belt, the web (a 
paper web or a board web) can be passed as a closed and supported draw forwards 

20 to a dryer section K, to the first drying group of the dryer section. 


In the embodiment shown in Fig. 1, the web W is passed into a nip Nj between 
press rolls 10ai,10a2 in a first press Pj of the press section P and further by means 
of a holding force provided by a suction sector D of the press roll lOaj into a nip N2 

25 of a second press Py, which nip is defined between the press roll 10a j and a centre 
roll 11. The web W is transferred forwards while adhering to the smooth face IT 
of the centre roll 11. The centre roll 11 is preferably a roll having a ceramic 
coating. The web W is thus passed, while transferred by the centre roll 11, into a 
nip N3 of the thud press Pm of the press P, i.e. to the nip between the centre roll 

30 11 and a press roll 12. In accordance with the invention, instead of a felt, the 
transfer beh Hiqq is passed as a closed loop through said nip N3 and over guide rolls 
13ai,13a2, to the face of which transfer belt Hioo the web W adheres in the nip N3 
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and, while transferred by said transfer belt Hjoo and adhering to it by means of 
adhesion and simated on its lower face, the web W is passed onto a first drying 
cylinder Kj in a first drying cylinder group of the dryer section K, and ftirther 
into connection with a wire H5 of a single-wire draw in the dryer section K and with 
5 it onto a suction roll of the first drying cylinder group Rj, and from it meander- 
ing in a loop-like fashion onto a second steam-heated drying cylinder simated 
above, and forwards in the first drying cylinder group Rj of the dryer section K. 

A felt draw Hj and a felt draw are passed through the nip Nj. The conventional 
10 felt passed through the third press is replaced with the transfo: belt Hjoq in accord- 
aax with the invention, whidi beU serves to transfer the web from the third nip N3 
directly onto the first drying cylinder Kj of the diyer section. The web is passed 
from the lower face of the transfer belt Hjoo oMo the face of the smaller-diameter 
drying cylinder Kj of the first drying group Rj of the dryer section K and along the 
15 face of said drying cylinder with a single-wire draw H3 forwards in the drying 
cylinder group such that the web W is transferred with the wire H3 from the drying 
cylinder K , onto the suction roll S3 situated below, and travels along the suction roll 
on the face of the wire H3 and meandering in a loop-like fashion again onto the 
larger-diameter drying cylinder K2 sitoated above. The suction rolls Sj, S2 .... over 
20 which the web W travels furthest outside, are preferably suction rolls of the so- 
called VAC-ROLL type, which comprise a perforation extending through the roll 
mantle, which perforations open into the roll and, at the other end thereof, into 
circumferential grooves provided in the face of the roll. A vacuum is produced 
inside the suction roll, and the vacuum is applied to the grooves through the perfor- 
25 ations, thus further providing circumferential holding forces on those runs of the web 
W, too, in which the web is situated fiirthest outside and is thus not between the 
wn« H5 and the roll face. The drying cylinders Ki,K2 ... are preferably steam- 
heated drying cylinders. The drying cylinder may also be replaced with an 
unheatedroll. 

30 

As shown in Fig. 1, when the transfer belt Hiqo is employed, the use of many 
expensive auxiliary means, such as, suction boxes, blow boxes and equivalent 
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sicessary in the conventional transfers of the web W employing a felt or a wire is 
/ avoided. In the arrangement in accordance with the invention, as described above, 
f • the web W dius adheres to the face of the transfer beU Hjoo with the aid of the 
pressing nip N3 and travels with the transfer belt H iqq from the third press Pm onto 
:^ ■ 5 the drying cylinder of the first drying group Rj of the dryer section. 

Consequently, no separate auxiliary means, such as, blow boxes or equivalent are 
needed. Thus, the web W is transferred as a closed draw from the lower face of die 
transfer belt Hjoq onto the first drying cylinder Kj of the dryer section K, and the 
web W is passed forwards on the face of the wire H5 of the dryer section first onto 
10 the suction cylinder situated below and then meandering in a loop-like fashion 
onto the second drying cylinder K2 situated above and forwards in the drying cylm- 
der group Rj. 

Fig. 2 shows an embodiment of the invention which is identical with the embodiment 
15 of Fig. 1 in other respects but in said embodiment the web is passed through a so- 
called pre-press Pg, preferably a so-called extended-nip press, into a first press P, 
and transferred from the first press into a second press Pn situated in connection 
with a centre roll and further from the second press Pn into a third press Pjij, 
through whose nip N3 is passed a transfer belt Hioq which is impervious to air and 
20 possesses a good capability of adhesion to the web W in accordance with tiie inven- 
tion. In the arrangement shown in Fig. 2, the web is also passed, while adhering to 
die face of the transfer belt Hjoo. nip N3 of the tiiird press Pm to the first 

drying cylinder group Rj of the dryer section K. By using a pressing transfer nip N3, 
the invention also provides a closed equalizing press arrangement. The nip N3 can 
25 be used for equalizing the unequal-sidedness of the surfaces of the web caused by the 
preceding nip/nips, in particular single-felted nip/nips. 

Fig. 3 shows a third advantageous embodiment of the invention in which so-called 
free draws, or draws of the web not supported by a transfer fabric, and the resultam 
30 problems are avoided by employing a transfer belt H200 a^er a P^^s Pjy of 
a press section P between the fourth press Pjy and a dryer section K. As illustrated 
in Fig. 3, tiie web W is passed to a first press Pi of the press section P into a nip Nj 
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between press rolls lOaj and 10a2, the web is transferred by means of holding 
suction produced by the upper suction roll lOaj of the first press P, into a nip N2 of 
a second press Pn between a craitre roll 11 and the press roll lOai, and the web W 
is further transferred along the centre roll 11, while adhering to its face 11 to a 
third press Pjn into a nip N3 between the centre roll 11 and a press roll 12, and 
further from the third press Pm on the face of the centre roll 1 1 as a short free draw 
Fj onto a guide roll 20. Preferably, the press roll 12 is a so-called extended-nip roll 
in which a press zone having a length of 100-300 mm is formed by means of a 
loadable shoe and a resilient mantle. 

The transfer of the web W forwards from the suction transfer roll 20 takes place 
with a felt H4 on the upper face thereof to a fourth press Pjy into a nip N4 between 
its press rolls 24, 25. While adhering to the face 25' of the jspper roll 25 of the 
fourfli press Piy, the web W is ttansferred along the face of the roll 25 into connec- 
tion with the transfer belt H200 accordance with the invention. TTie transfer belt 
H200 is guided by guide rolls 30ai,30a2..., of which the guide rolls 30ai,30a2 are 
pressed against the face of the upper press roll 25 of the fourth press Pjv such that 
the run of the transfer belt H200 may be caused to follow the face of the upper press 
roll 25 of the fourth press Pjy over a part of its length, i.e. over a certain sector 
length. In this embodiment, the wrap angle and tension of the belt against the 
smooth roll facilitate the transfer of the web W onto the transfer belt. The ttansfer 
belt H200 is passed as a closed loop over the guide rolls 30a j, 30a2.... The web W 
adheres to the face of the transfer belt H200 at the guide roll 30a 1 and is transferred 
with the transfer belt H200 farther to the dryer section K, onto the first roll of its 
first drying cylinder group Rj, preferably a so-called transfer suction roll Tj, and 
further with a wire H5 of the first drying group Rj of the dryer section K onto a first 
steam-heated drying cylinder Kj and farther onto a suction roll of the VAC- 
ROLL type sitoated below, and farther meandering in a loop-like fashion onto a 
second drying cylinder K2 sittiated above, and forwards in the drying cylinder group 
R,. 
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In the construction in accordance with the invention, the suction rolls 81,82^^^ of the 
VAC-ROLL type attach the web W to the face of the suction roll by means of 
vacuum provided inside the roll. The roll mantle of the suction rolls 8^,82... 
comprises a perforation in which the holes open into grooves situated in the roll 
S mantle and, at the other end, into the roll. Thus, a circumferential holding force can 
be applied to the web W by means of the vacuum introduced into the suction rolls 
in those runs of the web, too, m which the web W runs iurthest outside and the wire 
H5 is against the face of the suction roll S],S2. 

10 Felts H2 and H2 are passed through the first press Pj of the press section P such that 
the felt H2 is passed along the face of the upper press roll provided with a suction 
zone in the first press Pj to the second press Pij. Similarly, the lower felt H| is 
passed tlu^ough the nip N| of the first press Pj. In the embodiment of the figure, a 
felt H3 is passed through the nip N3 of the third press Pq] and over guide rolls ISa^, 

IS 13a2. Thus, in the embodiment of Fig. 3, the web W is transferred from the nip N3 
of the third press Pj^ along the face IT of the centre roll 11 onto the transfer 
suction roll 20 and with the felt H4 on the upper face thereof to the fourth press Pjy 
and further, as described above, onto the transfer belt H200 fi'oni the upper roll 25 
of the fourth press. The felt H4 is passed through the nip N4 and over felt-guide 

20 rolls 14ai,14a2. The felt-guide roll 14ai is preferably a so-called transfer suction 
roll. 

As shown in Fig. 4, the paper or board web W is passed from a wire Hjq into 
connection with a so-called pick-up felt A transfer suction roll Sla^ transfers 

25 the web W from the wire H|q into coimection with the pick-up felt H|j, the web 
being transferred between the felt Hjj and a lower felt H12 into a nip N^q defined 
by press rolls Mj and M2, preferably press rolls of an extended nip press, and 
forwards between the felts and H12 up to a guide roll 5l\ of the wire Hj2, and 
forwards between a felt Hj3 and the felt Hj2 up to a guide roll 52ajj, which is placed 

30 after the guide rolls Sla^ and 53ai (seen in the running direction of the web W). 
Beneath the feh draw H^2 ^^^^ ^ ^^^^ i^^^ns of which the web is 

held on the face of the felt H|2 and guided further between the felts H13 and H22. 
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After the guide roll Sla,,, the web W travels on the lower face of the felt Hj3 into 
a second press nip Njj, preferably into a nip defined by rolls M3 and M4 of an 
extended nip press. Preferably, both of the nips N^g and N|i are nips comprising an 
extended nip roll and at least one of the above-mentioned nips Njo^Nn comprises 
5 an extended nip roll. The web W is transferred from the latter nip Nj] along the 
face M4' of the smooth lower roll M4, while adhering to said face, into connection 
with a transfer belt H3oo» which is passed over guide rolls 54ai,54a2,54a3. The 
guide roll S4a| is fitted with respect to the smooth-faced lower roll M4 such that the 
transfer belt H300 is pressed against the face M4' of the smooth lower roll M4. The 

10 web W is picked up from the face of said roll M4 onto the transfer belt H3Q0 and 
transferred with it to a dryer section K. The first drying cylinder K] in the first 
cylinder group Rj of the dryer section K may be heated or unheated. It is in contact 
with the face of the transfer belt H3oo» the web W being transferred from the face 
of the transfer belt H3QQ into connection with the smooth-faced drying cylinder K| 

IS of the dryer section K and forwards in the drying cylinder group preferably compris- 
ing a single- wire draw H5. In connection with the transfer belt H300 there is 
provided a steam box 100 or equivalent, by means of which it is possible to affect 
the properties of the paper/board web W and, thus, its transfer onto the face of the 
smooth cylinder Kj. In other respects, the structure of the dryer section K may be 

20 of the kind shown in Fig. 1, 
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1 . A method in the transfer of a web (W) from a press section (P) to a dryer section 
(K) in a paper machine/board machine, in which method the web (W) is passed m 

5 the press section through one or more dewatering press nips (Nj,N2 ...) thereof, 
characterized in that the web (W) is transferred as a closed draw from the last press 
(Pm;Plv) of the press section (P) to the dryer section (K), in which connection a 
transfer belt (Hioo;H2oo;H3qo) is employed in the transfer of the web, in which 
connection the web (W) is transferred from the smooth roll of the press directly onto 

10 the face of the transfer belt (Hioo;H2oo;H3oo) *e last press (Pni;Piv) ^^foro the 
dryer section (K), and in which connection, while adhering to the face of the transfer 
belt (H,oo;H2oo;H3oo), the web (W) is transferred as a closed draw from the press 
section (P) to the dryer section (K) favourably without any separate blowings or 
other auxiliary means. 

15 

2, A method as claimed in the preceding claim, characterized in that, in the 
method, the web (W) is transferred to the dryer section (K) by means of a run of the 
transfer belt (Hjqq) which is passed through the press nip (N3). 

20 3. A method as claimed in claim 2, characterized in that the transfer belt (Hjoq) 
is caused to travel a part of its run on the face of a roll in the last press nip. 

4. A method as claimed in any one of the preceding claims, characterized in that 
the transfer belt (Hjoq) passed as an endless loop is arranged to deliver the web (W) 

25 adhering thereto from the lower face of the transfer belt onto a first drying cylinder 
(Kj) of the dryer section (K), to whose smooth face the web (W) adheres and along 
whose face the web (W) is transferred further onto a suction roll (Sj) situated below 
in a first drying cylinder group (Ri) of the dryer section (K) and from the suction 
roll further with a single-wbe draw (H5) of the dryer section onto a drying cylinder 

30 (K2) situated above and forwards meandering in a loop-like fashion in the first 
drying cylinder group (Rj) of the dryer section (K) comprising said single- wire draw 
(H5). 
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5. A method as claimed in the preceding claim, characterized in that, in the 
method, the transfer of the web from the transfer belt (H|qo) to the dryer section 
takes place by means of a suction roll (Tj) placed inside the drying wire loop of the 
first drying cylinder group of the dryer section. 

5 

6. An apparatus in the transfer of a web from a press section (P) to a dryer section 
(K) m a paper machine/board machine, characterized in that, between the dryer 
section (K) and the last press (Pin;Piv) of the press section (P), the apparatus 
comprises a transfer belt (Hiqo;H2oo;H3oo) which is capable of adhering to the web 

10 (W) and impervious to water and air, m which connection, in the press (Pni;Piv) 
preceding the dryer section, the web (W) is caused to adhere from the smooth roll 
of the press directly to the face of the transfer belt (Hjoo;H2oo;H3oo), in which 
connection, in the apparatus arrangement, the run of the transfer belt (Hjqo;H2oo; 
H300) is passed as an endless loop between the last press (Pni;Piv) of the press 

IS section and the dryer section (K). 

7. An apparatus as claimed in claim 6, characterized in that there is a press nip 
(N3;N4,Nn) through which the transfer beU (Hioo;H2oo;H3oo) is passed through the 
nip (N3;N4,Nii). 

20 

8. An apparatus as claimed in the preceding claim, characterized in that the web 
is transferred through the press nip (N4,Nji), and that the transfer belt (H2oo;H3oo) 
is arranged to be in contact with the face of one (25, M4) of the press rolls defining 
said press nip, in which connection the web (W) adheres first in the press nip (N4, 

25 Nji) to the smooth face of said press roll (25, M4) and is transferred with said roll 
(25, M4) into connection with the transfer belt (H2oo;H3oo) and with the transfer belt 
(H2oo;H3oo) fiirther to the dryer section (K). 

9. An apparatus as claimed in claim 6 or 7, characterized in that the apparams 
30 comprises a first press (Pj) and press rolls (10ai,10a) in said first press, and that the 

apparatus comprises a centre roll (11), in which connection one (lOa^) of the press 
rolls of the first press (Pj) defines a press nip (N2) of a second press (Pn) with the 
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centre roll (11). and that in connection with the centre roll (11) there is provided a 
press roll (12) of a third press (Pm), in which connection a press nip (N3) is defined 
between said press roll (12) and the centre roll (11), in which connection the web 
(W) is first passed into the nip (N^) between the press rolls (10ai,10a) and trans- 
5 ferred by means of holding suction provided by a suction sector of the press roll 
(lOa^) into the nip (N2) of the second press (Pn) between the press roll (lOaj) and 
the centre roll (11), after which the web (W) adheres to the face (IT) of the centre 
roll (11) and is transferred on it into the nip (N3) of the third press (Pju) between 
the press roll (12) and the centre roll (11), and that the transfer belt (Hjoq) is passed 
10 as a closed loop through the press nip (N3) of the third press (P^), m which 
connection the web (W) adheres to the lower face of the transfer belt (Hjoq) hi the 
press nip (N3) and is transferred with the transfer belt (Riqo> to the dryer section 
(K), to the first drying cylinder group (Rj) of the dryer section. 

15 10. An apparatus as claimed in any one of the preceding claims 6, 7 or 9, charac- 
terized in that the apparatus comprises a transfer belt (}1\qq) guided as an endless 
loop and arranged to deliver the web (W) adhering thereto from the lower face of 
the transfer belt onto a first drying cylinder (Kj) of the dryer section (K), to the 
smooth face of which cylinder the web (W) adheres and along which face the web 

20 (W) is transferred further onto a suction roll (Sj) situated below in the first drying 
cylinder group (Rj) of the dryer section (K) and from the suction roll further with a 
single-wire draw (H5) of the dryer section onto a drying cylinder (K2) situated above 
and forwards meandering in a loop-like fashion in the first drying cylinder group 
(Rj) in the dryer section (K) comprising said single-wire draw (H5). 

25 

11. An apparatus as claimed in the preceding claim, characterized in that the web 
(W) transferred by means of the transfer belt (Hjoq) is removed from the transfer 
belt (Hjoq) by means of a suction roll (Tj) placed inside the drymg wire loop (H5) 
in the dryer section. 

30 

12. An apparatus as claimed in any one of the preceding claims 6, 7, 9 or 10, 
characterized in that the first drying cylinder group (Rj) of the dryer section (K) 



whose face the web (W) adheres in the nip between the transfer beh (Hjqq) and said 
drying cylinder (Kj), and along the face of which drying cylinder (Kj) the web (W) 
is transferred forwards in the drying cylinder group (Rj) of the dryer section (K) 
5 . comprising the single- wire draw (H5). 

13. An apparatus as claimed in claim 6, 7 or 8 in the transfer of the web (W) from 
the press section (P) to the dryer section (K), characterized in that the apparatus 
comprises a press (Piy) before the dryer section (K) and press rolls (24,25) in said 

10 press, a press nip (N4) being formed between said rolls, and that the press rolls (24, 
25) comprise in connection therewith a transfer belt run (H2oo)» in which connection 
the transfer belt (H200) is caused to travel a part of its run along the face of one (25) 
of the nip rolls, in which connection, in the apparatus arrangement, the web (W) is 
transferred from the nip (N4) along the face (25*) of the press roll (25) into connec- 

15 tion with the transfer belt (H20Q), which transfer belt (H200) is pressed against the 
face (25*) of the press roll (25) by means of guide rolls (30a|,30a2), in which con- 
nection the web (W) adheres to the face of the transfer belt (H200) ^ is transferred 
with the transfer belt (H200) further to the dryer section (K). 

20 14. An apparatus as claimed in the preceding claim, characterized in that the 
apparatus comprises first, second and third presses (PpPi^Pni) ^f^re the press 
(Pjy), in which connection the web (W) is first passed through the nip (Nj) between 
the press rolls (10al,10a2) of the first press (Pj) further to the nip (N2) of the second 
press (Pjj) between the centre roll (11) and the press roll (lOaj) and then along the 

25 face (IT) of the centre roll (11) into the nip (N3) of the third press (Pjjj) between 
the centre roll (11) and the press roll (12), and that the web (W) is transferred as a 
free draw (Fj) further from the third press (Pju) over a guide roll (20) onto a 
transfer felt (H4) and with it mto the nip (N4) between the press rolls (24, 25) in the 
fourth press (Piy)- 

30 

15. An apparatus as claimed in claim 6, 7 or 8, characterized in that the apparatus 
comprises two successive press nips (N^q,N||), at least one of them being a nip 
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comprising an extended-nip roll, and that two felts (Hu,H|2) are passed through the 
first press nip (Njq), and that the latter press nip (Njj) comprises at least one roll 
which is smooth-faced, and through which nip (N^j) only one felt (H13) is passed, 
in which connection the web (W) is transferred on the face of the felt (H13) in the 
5 latter nip (N^) into connection with the smooth-faced roll (M4) thereof and is 
caused to adhere to the face (M4') of said smooth-faced roll (M4) and is transferred 
further along the face of the roll into connection with a transfer belt (H300) placed 
in contact with the smooth-faced roll (M4) of the nip (Nj), and that the web (W) is 
transferred with the transfer belt (H3QQ) out of connection with the smooth-faced roll 
10 (M4) of the latternip. 

16. An apparatus as claimed in any one of the preceding claims, characterized in 
that in connection with the transfer belt (H300) there is provided a heating unit (100), 
by means of which thermal energy is transferred to the web. 

15 

17. An apparatus as claimed in the preceding claim, characterized in that before 
the dryer section there is situated, in connection with the transfer belt (H3QQ), a 
steam box (100) or some other actuating member by means of which the properties 
and transfer of the web (W) can be affected such that the web (W) can be transferred 

20 from the face of the transfer belt (H300) to the dryer section (K). 

18. An apparatus as claimed in the preceding claim, characterized in that the 
cylinder (Kj) of the dryer section (K) is in contact with the face of the transfer belt 
(H300), in which connection the web is transferred from the face of the transfer belt 

25 (H300) onto the smooth face of the first drying cylinder (Kj) or some other roll in 
the first drying cylinder group (Rj) of the dryer section (K) and further forwards 
with the single-wire draw (H5) of the dryer section. 






1 


INTERNATIONAL SEARCH REPORT 

International application No. 

PCT/FI 98/00288 

A. CLASSIFICATION OF SUBJECT MATTER 


IPCS: D21F 7/00 

According to International Paient Classification (IPC) or to both naiional classification and IPC 
B. FIELDS SEARCHED 

Minimum documenution searched (classification system followed by classification symbob) 

IPC6: D21F 

Documentation searched other than minimum documentation to ihe extent that such documents are included in the fields searched 

SE,DK,FI,NO classes as above 

Electronic dau base consulted during the international search (name of dau base and, where practicable, search terms used) 


C DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 


Gtation of document, with indication, where appropriate, of the relevant passages 


Relevant to dum No. 


US 5534116 A (KARVINEN ET AL), 9 July 1996 

(09.07.96), column 8, line 25 - line 43, figures 
4-7 


1-6 


7-18 


|~| Further documents are listed in the continuation of Box C \ )(| See patent family annex. 


* Special categories of cited documents 

'A* document defining the general state of the art whidi in not conadered 

to be of particuJ ar relevance 
'E' crlier document but published on or after the intcmationa] filing date 

'L* document which may Throw doubts on priority claim(s) or which is 
cited to establish the publication date of another dtation or other 
i^cdal reason (as ipcdfied). 

"O* document refening to an oral disclosure, use, exhibition or other 
means 

'P" document published prior to the intcmadonal fihng date but later than 
the priority daU claimed 


T' later document publi^cd after the international filing date or priority 
date and not in conflict with the apph cation but dted to undastand 
the principle or theory underlying the invention 

"X" document of particular relevance the claimed invention cannot be 
considered novel or cannot be consi<krcd to involve an inventive 
step «4ien the document is taken alone 

"Y* document of particular relevance: the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 


Date of the actual completion of the international seardi 
23 Julv 1998 

Date of mailing of tlie international search rq>ort 

23-07-1998 '.. 

Name and mailing address of the ISA/ 
Swedish Patent Office 
Box 5055, S-102 42 STOCKHOLM 
Facsimile No. +46 8 666 02 86 

Authorized officer 

01 ov Jensen 

Telephone No. + 46 8 782 25 00 


Form PCT/lSA/210 (second sheet}XJuly 1992) 



E^TERNATIONAL SEARCH RCTORT 
if^rmation on patent family membm 


patent document 
cited in search report 


publication 
date 


BBiiuT A 09/07/96 


AT 

CA 

DE 

EP 

SE 

FI 

US 

US 

US 


I InternaUonal appHcation No. 

PCT/FI 98/00288 


Patent funily 
member(») 


Publicaiion 
date 


136076 T 
2085778 A.C 
69209467 D,T 
0548038 A,B 
0548038 T3 
916026 A 
5240563 A 
5393383 A 
5611892 A 


15/04/96 
20/06/93 
08/08/96 
23/06/93 

20/06/93 
31/08/93 
28/02/95 
18/03/97 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SffiES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 


